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PROBLEM TO BE SOLVED: To provide a control apparatus of a hybrid 
vehicle which can operate exhaust brake function and regenerative 
power generation function in a well- balanced state, and ensure 
regenerative energy effectively while operating an exhaust brake at a 
suitable timing, in a hybrid vehicle having the exhaust brake function 
and the regenerative power generation function. 
SOLUTION: An HVECU 32 recognizes the speed reduction demand 
quantity of an HV vehicle 10 which a driver demands, with a various 
kinds of sensors, recognizes the chargeable quantity of an HV battery 
22 via a battery ECU 26, puts an exhaust valve 12b in an open state 
when the battery is in the chargeable state, supplies kinetic energy from 
the vehicle side to a motor 14A effectively, performs regenerative 
operation, and obtains a braking force due to the regenerative power 
generation. When the HV battery 22 is charged sufficiently and 
charging is unnecessary, the exhaust valve 12b is put in the closed 
state, and a braking force due to exhaust brake operation is obtained. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
apparatus of a hybrid vehicle which can operate exhaust 
brake function and regenerative power generation 
function in a well- balanced state, and ensure 
regenerative energy effectively while operating an 
exhaust brake at a suitable timing, in a hybrid vehicle 
having the exhaust brake function and the regenerative 
power generation function. 

SOLUTION: An HVECU 32 recognizes the speed 
reduction demand quantity of an HV vehicle 10 which a 
driver demands, with a various kinds of sensors, 
recognizes the chargeable quantity of an HV battery 22 
via a battery ECU 26, puts an exhaust valve 12b in an 
open state when the battery is in the chargeable state, 
supplies kinetic energy from the vehicle side to a motor 
14A effectively, performs regenerative operation, and 
obtains a braking force due to the regenerative power 
generation. When the HV battery 22 is charged 
sufficiently and charging is unnecessary, the exhaust 
valve 12b is put in the closed state, and a braking 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generator which generates damping force while the driving force from a wheel side performs a regeneration generation 
of electrical energy and charging a dc-battery, An amount recognition means of moderation to have the exhaust brake which controls 
an internal combustion engine's exhaust air path, and acquires damping force and to be the control device of a hybrid car and to 
recognize the moderation amount required of said hybrid car, The control unit of the hybrid car characterized by including a charge 
residue recognition means to recognize the amount of said dc-battery which can be charged, and the balance control means which 
performs balance control of regeneration actuation and braking actuation of an exhaust brake with said generator of operation based on 
said moderation amount required and the amount which can be charged. 

[Claim 2] The generator which generates damping force while the driving force from a wheel side performs a regeneration generation 
of electrical energy and charging a dc-battery, An amount recognition means of moderation to have the exhaust brake which controls 
an internal combustion engine's exhaust air path, and acquires damping force and to be the control device of a hybrid car and to 
recognize the moderation amount required of said hybrid car, A condition decision means to judge whether the regeneration 
generation-of-electrical-energy condition of said generator over said moderation amount required changed into the dc-battery 
acceptable condition, The control unit of the hybrid car characterized by including the balance control means which performs balance 
control of regeneration actuation of said generator, and braking actuation of an exhaust brake of operation based on said decision 
result. 

[Claim 3] It is the control unit of the hybrid car characterized by acquiring the demanded damping force, using together braking by 
regeneration actuation of a generator, and braking by the exhaust brake, and performing a regeneration generation of electrical energy 
when the moderation acceleration beyond a predetermined value is required of said balance control means by claim 1 or claim 2 
publication in equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control device of a hybrid car, and the control device of the hybrid car which has 

an exhaust-brake function and a regeneration generation-of-electrical-energy function especially. 

[0002] 

[Description of the Prior Art] Conventionally, in the car carrying an internal combustion engine (engine), there are some which used 
the exhaust brake for one of the means to increase damping force. Especially this exhaust brake is used abundantly by the diesel- 
power-plant loading vehicle. Said exhaust brake increases engine internal resistance by closing the bulb prepared in the middle of the 
engine exhaust pipe, and preventing the flow of exhaust gas. Consequently, engine friction increases, the so-called engine brake 
effectiveness is increased, and the car is decelerated. The system using such an exhaust brake is indicated by JP,2-49936,A etc. 
[0003] Moreover, in recent years, the development and utilization of a car (henceforth HV car) which carry a high Brit (HV) system 
with the big effectiveness of environmental protection and the improvement in fuel consumption are progressing. HV system is 
powertrain used combining two kinds of sources of power like an internal combustion engine and an electric motor (usually motor 
generator;MG), since a poor part is suppliable, harnessing each features by performing proper use of an internal combustion engine 
and an electric motor according to a transit situation, is smooth and can obtain the good power engine performance of a response. 
Since MG is driven as an electric motor, such an HV car carries the dc-battery. And this dc-battery is charged by performing a 
regeneration generation of electrical energy as a generator using MG at the time of moderation etc. 

[0004] It considers applying HV system with such sufficient energy efficiency to the car which has an exhaust brake, for example, a 

diesel-power-plant loading car. 

[0005] 

[Problem(s) to be Solved by the Invention] However, when HV system is simply applied to the car which has an exhaust brake, in HV 
system, an efficient regeneration generation of electrical energy cannot be performed. That is, by closing the bulb in an exhaust pipe at 
the time of moderation, as mentioned above, an exhaust brake increases the friction in an engine and increases the engine brake 
effectiveness. Therefore, if an exhaust brake is used, originally it may consume to the kinetic energy which should be supplied to a 
generator at the time of moderation etc. Consequently, the amount of regeneration generations of electrical energy will become less, 
and use of an exhaust brake will check efficient energy use. Although the damping force generated by regeneration generation of 
electrical energy can also be acquired supplying a generator side and, performing a regeneration generation of electrical energy on the 
other hand without losing the kinetic energy which a wheel side has beyond the need, without using an exhaust brake at the time of 
moderation, when big damping force (moderation force) is required, an extremely big current is revived and a result by which the 
current flows into a dc-battery is brought. This may lead to big generation of heat beyond the proper temperature in a dc-battery, and 
may reduce the dc-battery engine performance. Moreover, the regeneration generation of electrical energy is possible only when 
charge allowances are in the dc-battery to charge, and when sufficient charge is completed, it also has the problem that damping force 
by regeneration generation of electrical energy cannot be acquired. Moreover, it is necessary to use together the exhaust brake in 
suitable timing, and to acquire sufficient damping force, performing sufficient regeneration generation of electrical energy, since there 
is a limitation in the damping force which can be acquired by regeneration generation of electrical energy. That is, a regeneration 
system and an exhaust air brake system are controlled with sufficient balance, and there is a request of wanting to use both effectively. 
[0006] This invention is made in view of the above-mentioned technical problem, and an exhaust brake is operated to suitable timing, 
operating an exhaust-brake function and a regeneration generation-of-electrical-energy function with sufficient balance in the hybrid 
car which has an exhaust-brake function and a regeneration generation-of-electrical-energy function, and securing regeneration energy 
efficiently, and it aims at offering the control unit of the hybrid car which can acquire sufficient damping force by the exhaust brake 
concerned. 
[0007] 

[Means for Solving the Problem] In order to attain the above purposes, this invention The generator which generates damping force 
while the driving force from a wheel side performs a regeneration generation of electrical energy and charging a dc-battery, An 
amount recognition means of moderation to have the exhaust brake which controls an internal combustion engine's exhaust air path, 
and acquires damping force and to be the control device of a hybrid car and to recognize the moderation amount required of said 
hybrid car, It is characterized by including a charge residue recognition means to recognize the amount of said dc-battery which can be 
charged, and the balance control means which performs balance control of regeneration actuation and braking actuation of an exhaust 
brake with said generator of operation based on said moderation amount required and the amount which can be charged. 
[0008] Here, when it can charge and the desired moderation force is acquired by braking based on a regeneration generation of 
electrical energy as a result of recognition of for example, the amount which can be charged, a balance control means performs only 
for example, regeneration actuation, and when it cannot charge, it performs only exhaust-brake actuation as a result of said 
recognition. Moreover, when it can charge and the desired moderation force (damping force) is not acquired by braking based on a 
regeneration generation of electrical energy, regeneration actuation and exhaust-brake actuation are performed. Of course, when 
damping force is insufficient at this time, other braking systems may be used together. 

[0009] According to this configuration, regeneration actuation and exhaust-brake actuation can be controlled by suitable balance based 
on the moderation amount required and the amount which can be charged, and the efficient generation of electrical energy (dc-battery 
charge) by regeneration actuation and sufficient damping force by exhaust-brake actuation can be acquired. 

[0010] In order to attain the above purposes, this invention The generator which generates damping force while the driving force from 
a wheel side performs a regeneration generation of electrical energy and charging a dc-battery, An amount recognition means of 
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moderation to have the exhaust brake which controls an internal combustion engine's exhaust air path, and acquires damping force and 
to be the control device of a hybrid car and to recognize the moderation amount required of said hybrid car, A condition decision 
means to judge whether the regeneration generation-of-electrical-energy condition of said generator over said moderation amount 
required changed into the dc-battery acceptable condition, It is characterized by including the balance control means which performs 
balance control of regeneration actuation of said generator, and braking actuation of an exhaust brake of operation based on said 
decision result. 

[001 1] Whether the regeneration generation-of-electrical-energy condition of a generator changed into the dc-battery acceptable 
condition here For example, the current value generated when a regeneration generation of electrical energy is performed in the state 
of current moderation is predicted. The current value generated when a regeneration generation of electrical energy is performed with 
whether the current value turned into below the acceptable current value of a dc-battery and the current vehicle speed is predicted 
based on the rate concerned, a ****** [ that whether the current value's turning into below the acceptable current value of a dc-battery 
and the vehicle speed that is, became below a predetermined value ] — When it slows down with a predetermined braking means, it 
can judge by whether predetermined time progress was carried out from whether the current value generated by regeneration 
generation of electrical energy after [ of moderation initiation ] how many seconds turns into below the acceptable current value of a 
dc-battery, and moderation initiation that is,. And when for example, a regeneration generation-of-electrical-energy condition is not in 
a dc-battery acceptable condition, a balance control means operates an exhaust brake, slows down a hybrid car, and makes a 
regeneration generation-of-electrical-energy condition change to a dc-battery acceptable condition. Moreover, regeneration actuation is 
made to perform when a regeneration generation-of-electrical-energy condition is in a dc-battery acceptable condition. 
[0012] Since the current beyond a predetermined value is not revived in order to choose regeneration actuation and exhaust-brake 
actuation based on whether acceptance of a dc-battery is possible according to this configuration, it can charge without giving a load to 
a dc-battery. Moreover, an exhaust brake can also operate to suitable timing and can generate sufficient damping force. 
[0013] In order to attain the above purposes, this invention is characterized by said balance control means acquiring the damping force 
demanded having used together braking by regeneration actuation of a generator, and braking by the exhaust brake, and performing a 
regeneration generation of electrical energy when the moderation acceleration beyond a predetermined value was required in the 
above-mentioned configuration. 

[0014] According to this configuration, sufficient damping force by the exhaust brake can be acquired, fully charging a dc-battery. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable operation of this invention is 
explained based on a drawing. 

[0016] The configuration conceptual diagram of the hybrid (HV) car 10 concerning the operation gestalt of this invention is shown in 
drawing 1 . The HV car 1 0 contains the internal combustion engines (only henceforth an engine) 1 2, such as a diesel power plant, and 
a motor generator (MG) 14 as a driving source. Resistance of the engine 12 interior is adjusted to said engine 12 by arranging exhaust 
air bulb 12b at the downstream of exhaust manifold 12a, opening and closing said exhaust air bulb 12b if needed, and restricting the 
flow of exhaust gas. Consequently, the engine friction of an engine 12 is controlled and the engine brake effectiveness is generated. In 
addition, in drawing 1 , although the expedient top of explanation and MG14 are expressed as motor 14A and generator 14B, 
according to the run state of the HV car 10, motor 14A functions as a generator, or generator 14B functions as a motor. 
[0017] On the HV car 10, in addition, the reducer 18 which transmits the power generated in an engine 12 or MG14 to wheel side 16, 
or transmits the driving force of wheel side 16 to an engine 12 or MG14, The power division device which distributes the power which 
an engine 12 generates to two paths of wheel side 16 and generator 14B (in drawing 1 ) For example, an epicyclic gear 20 and the HV 
dc-battery 22 which charges the power for driving MG14, The inverter 24 which performs current control while exchanging the 
alternating current of a direct current and motor 14A of the HV dc-battery 22, and generator 14B, The dc-battery electronic control 
unit 26 which carries out supervisory control of the charge-and-discharge condition of the H V dc-battery 22 (henceforth Dc-battery 
ECU), The engine ECU 28 which controls the operating state of an engine 12, and MGECU30 which controls MG14 and a dc-battery 
ECU 26, and inverter 24 grade according to the condition of the HV car 10, Supervisory control of a dc-battery ECU 26, an engine 
ECU 28, and the MGECU30 grade is carried out mutually, and the HVECU32 grade which controls the whole HV system so that the 
HV car 1 0 can operate most efficiently is included. In addition, in drawing I , although each ECU is considering as another 
configuration, it may be constituted as an ECU which unified two or more ECUs. 

[0018] Said HVECU32 recognizes an operator's amount of accelerator treading in by sensor 34a arranged at the accelerator pedal 34, 
or Recognize an operator's amount of brake treading in by sensor 36a arranged at the brake pedal 36, or While recognizing the 
operation condition of the HV car 10 for which an operator asks by recognizing the shift position which an operator chooses by sensor 
38a arranged at the shift lever 38, or performing recognition of the current vehicle speed by the speed sensor 40 etc., various kinds 
ECU are controlled. 

[0019] As a gestalt of the HV car 10 carrying HV system as shown in drawing 1 of operation, when the effectiveness of the engines 
12, such as the time of start and low-speed transit, is bad, it runs the HV car 10 only by motor 14A of MG14, and at the time of transit, 
the power of an engine 12 is divided into two paths according to the power division device 20, the direct drive of wheel side 16 is 
performed by one side, and it usually generates electricity by driving generator 14B on the other hand. Motor 14A is driven with the 
power generated at this time, and drive assistance of wheel side 16 is performed. Moreover, at the time of high-speed transit, the 
power from the HV dc-battery 22 is further supplied to motor 14A, the output of motor 14A is raised, and driving force is added to 
wheel side 16. Thus, by driving motor 14A and assisting the drive of the HV car 10, the substantial output of an engine 12 can be 
reduced and fuel consumption can be improved. On the other hand, motor 14A which follows by wheel side 16 at the time of 
moderation functions as a generator, a regeneration generation of electrical energy is performed and the collected power is stored in 
the HV dc-battery 22. In addition, the charge of the HV dc-battery 22 falls, when charge is especially required, the output of an engine 
1 2 can be increased, the amount of generations of electrical energy by generator 14B can be increased, and the charge to the HV dc- 
battery 22 can also be increased. 

[0020] The characteristic matter of this operation gestalt performs motion control of the regeneration actuation by motor 14A which 
operates as a generator (generator), and the exhaust-brake actuation by control of exhaust air bulb 12b based on the moderation 
amount required of the HV car 10, and the amount of the HV dc-battery 22 which can be charged, and is just going to acquire 
sufficient damping force by charge and the exhaust brake of the efficient HV dc-battery 22 with sufficient balance. 
[0021] For this reason, HVECU32 always supervised the dc-battery ECU 26, and recognizes how much amounts of the HV dc-battery 
22 which can be charged there are. Usually, to be able to perform both charge and discharge to some extent, the HV dc-battery 22 is 
controlled so that it is completed as about 60% of the whole by the charge condition with a dc-battery ECU 26. At this time, the dc- 
battery ECU 26 has values, such as 75 etc.%, as acceptance limiting value of the regeneration generation of electrical energy by motor 
14A. And when the regeneration generation of electrical energy by motor 14A is positively permitted when the charge of the HV dc- 
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battery 22 has allowances below in acceptance limiting value, i.e., the amount which can be charged, and there are no allowances more 
than in acceptance limiting value, i.e., the amount which can be charged, it controls to discharge the HV dc-battery 22 positively 
separately. That is, it controls to consume the charge of the HV dc-battery 22 by the drive of motor 14A at the time of un-slowing 
down the HV car 10 etc. Improvement in fuel consumption of an engine 12 can be performed maintaining the driving force of the HV 
car 10 whole, since the driving force of a part for the driving force generated by the drive of motor 14A and an engine 1 2 can be 
reduced as mentioned above. 

[0022] On the other hand, HVECU32 can recognize the moderation amount required of the HV car 10 which an operator demands 
based on the actuation information on an accelerator pedal 34, the actuation information on a brake pedal 36, the actuation information 
on a shift lever 38, the vehicle speed information from a speed sensor 40, etc., and it can control it so that closing motion control of 
exhaust air bulb 1 2b is performed and an engine 12 generates the desired moderation force (damping force by the engine brake 
effectiveness). Of course, according to the run state of the case where the desired moderation force cannot be acquired, or the HV car 
10, use of other braking means is also performed only by the exhaust brake by exhaust air bulb 12b. Here, with other braking means, 
by raising the engine speed of regenerative braking by driving motor 14A as a generator, and an engine 12, engine friction is raised 
and braking by improving the engine brake effectiveness, braking by the drive of the friction brake equipment by the side of a wheel, 
etc. are included. 

[0023] Next, in order to use sufficient damping force by charge and the exhaust brake of the efficient HV dc-battery 22 with sufficient 
balance, the control procedure of exhaust air bulb 12b which HVECU3 2 performs is explained based on the flow chart of drawing 2 . 
[0024] First, HVECU32 reads actuation information on an accelerator pedal 34, actuation information on a brake pedal 36, actuation 
information on a shift lever 38, vehicle speed information from a speed sensor 40, etc. (SI 00). Furthermore, it judges whether based 
on the read various information, the moderation amount required by the operator is recognized and the H V car 1 0 is slowing down 
now (SI 01). When it is under moderation, HVECU32 acquires the amount of the HV dc-battery 22 which the dc-battery ECU 26 
recognizes which can be charged, and it judges whether the charge of the current H V dc-battery 22 has reached the regeneration 
acceptance limit (for example, 75% of all charges) (SI 02). Since regenerative braking by motor 14A cannot be performed when the 
charge of the current HV dc-battery 22 has reached the regeneration acceptance limit at this time (i.e., when the HV dc-battery 22 is 
fully charged), HVECU32 increases the friction of an engine 12 by making exhaust air bulb 12b into a closed state (SI 03), and 
preventing the flow of exhaust gas. Consequently, the engine brake effectiveness is increased and the demanded moderation amount 
required is satisfied. 

[0025] On the other hand, when the charge of the current HV dc-battery 22 has not reached a regeneration acceptance limit, 
HVECU32 returns to (SI 00), without controlling exhaust air bulb 12b in the open condition (SI 04), and operating an exhaust brake. 
HVECU32 notifies that it is possible to carry out a regeneration generation of electrical energy as a generator using motor 14A to 
MGECU30, and makes the regeneration generation of electrical energy by motor 14A perform at this time. Since damping force will 
occur as everyone knows if a regeneration generation of electrical energy is performed, motor 14A is made to perform the regeneration 
generation of electrical energy corresponding to the moderation amount required demanded. Moreover, when the maximum 
regenerative-braking force which can be generated in motor 14A is smaller than the moderation amount required, HVECU32 closes 
exhaust air bulb 1 2b, and increases an exhaust air windmill breaking effect. And desired damping force is secured by using both 
damping force together. Of course, other braking means may be used together. In addition, also when it is judged that it is not [ be / it ] 
under moderation by (SI 01), the open condition of the exhaust air bulb 12b is carried out (SI 04), it continues the monitor of being 
under return moderation after that (SI 00), and equips moderation of the HV car 10 with it. 

[0026] Thus, based on the moderation amount required of the HV car 10, and the amount of the HV dc-battery 22 which can be 
charged, the damping force by efficient charge and sufficient exhaust brake of the HV dc-battery 22 can be acquired by performing 
balance control of the regeneration actuation by motor 14A, and the exhaust-brake actuation by control of exhaust air bulb 12b of 
operation. 

[0027] By the way, the current which flows by performing a regeneration generation of electrical energy by motor 14A becomes so 
large that the vehicle speed is high as a thick wire shows to drawing 3 . However, generally, even if the HV dc-battery 22 has not 
reached regeneration acceptance limiting value, if a regeneration generation of electrical energy is performed rapidly and an extremely 
big current flows in, a safety device will work, and it will forbid acceptance of charge. This is because there is a possibility that the 
HV dc-battery 22 may generate heat beyond proper temperature, and may cause the performance degradation of the HV dc-battery 22 
concerned when the current beyond a predetermined value flows at once to the HV dc-battery 22. Then, as a broken line shows to 
drawing 3 , it is desirable to prepare limiting value in the current which flows into the HV dc-battery 22, and to make it not invite the 
performance degradation of the H V dc-battery 22 to it. 

[0028] The procedure for preventing a rapid regeneration generation of electrical energy is shown in the flow chart of drawing 4 . In 
addition, the procedure to - (SI 00) for the first portion (SI 03) is the same as the procedure shown by drawing 2 , and omits 
explanation. 

[0029] By (SI 02), when the charge of the current HV dc-battery 22 has not reached a regeneration acceptance limit, HVECU32 judges 
first that it is the condition (sudden regeneration generating condition) which rapid regeneration generates [ motor 14A ] based on the 
moderation amount required of the HV car 10 (SI 05). whether as for this decision, the shift lever 38 was shifted to the moderation 
shift (for example, an engine brake range (B range); engine brake (low speed) range equivalent to 2nd shift and L shift of an 
automatic-transmission vehicle), and sudden moderation was required, and the moderation from the high vehicle speed (for example, 
80 or more km/h) ******_ etc. - it can judge. It is got blocked when it is judged that it is the moderation which rapid regeneration 
does not generate. When it is not shifted to B range or it is judged that it is moderation in the inside low vehicle speed (for example, 80 
or less km/h), HVECU32 It judges that a big current does not flow into the HV dc-battery 22 even if it performs a regeneration 
generation of electrical energy, exhaust air bulb 12b is changed into an open condition (SI 06), and a regeneration generation of 
electrical energy is started in the state of max (SI 07). 

[0030] On the other hand, when it is judged that it is in a sudden regeneration generating condition in (SI 05), by making exhaust air 
bulb 12b into a closed state (SI 08), increasing the engine brake effectiveness by the exhaust brake first, and reducing the rate of the 
HV car 10, the kinetic energy which wheel side 16 has decreases, and can avoid a rapid regeneration generation of electrical energy. In 
addition, it can slow down here by making exhaust air bulb 12b into a closed state, and increasing engine friction, without raising the 
rotational frequency of an engine 12 beyond the need. At this time, it becomes possible by not raising an engine speed to reduce the 
amount of the air which flows into the catalyst arranged on the exhaust side lower stream of a river of an engine 12. Consequently, 
reducing the purification effectiveness of the exhaust air matter discharged at the time of firing of an engine 1 2 is lost, without 
reducing the temperature of a catalyst beyond the need. Moreover, since an engine speed does not go up, the merit that improvement in 
endurance of an engine 12, consumption reduction of an engine oil, etc. can be performed is also produced. 

[0031] Then, HVECU32 judges whether the regeneration generation-of-electrical-energy condition of motor 14A according to the 
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moderation amount required which an operator demands changed into the regeneration acceptable condition of the HV dc-battery 22 
(S109). This regeneration acceptable condition predicts the current value generated when a regeneration generation of electrical energy 
is performed in the state of current moderation. The current value generated when a regeneration generation of electrical energy is 
performed with whether the current value turned into below the acceptable current value of a dc-battery and the current vehicle speed 
is predicted based on the rate concerned, a****** [ that whether the current value's turning into below the acceptable current value of 
a dc-battery and the vehicle speed that is, became below a predetermined value (for example, 80 km/h) ] — When it slows down with a 
predetermined braking means (for example, use of an exhaust brake and use of B range), in how many seconds after moderation 
initiation It can judge by whether predetermined time (for example, 5 sec) progress was carried out from whether the current value 
generated by regeneration generation of electrical energy turns into below the acceptable current value of a dc-battery, and moderation 
initiation that is,. In addition, although it is good also considering judgment time amount as defaults, such as 5sec(s), when judging by 
the time amount from moderation initiation, it is desirable to change judgment time amount according to the vehicle speed at the time 
of moderation initiation. With this operation gestalt, it judges whether it changed into the predetermined regeneration generation-of- 
electrical-energy condition based on the time amount progress after being shifted to B range. When it changes into a predetermined 
regeneration generation-of-electrical-energy condition, HVECU32 changes exhaust air bulb 12b into an open condition (SI 06), and 
starts a regeneration generation of electrical energy (SI 07). 

[0032] Thus, the maximum regeneration generation of electrical energy can be carried out within safe limits, without a high current 
flowing in to the HV dc-battery 22 by delaying initiation of a regeneration generation of electrical energy until it will be in a 
predetermined regeneration generation-of-electrical-energy condition when sudden moderation actuation (shift in B range etc.), 
moderation actuation from the high vehicle speed, etc. are performed to the HV car 1 0 and it changes into a sudden regeneration 
generating condition. Since a regeneration acceptance limit stops being able to start easily and the amount of regeneration generations 
of electrical energy increases on the whole as a result, it can contribute also to the improvement in fuel consumption of the HV car 1 0. 
[0033] In addition, the structure of a system shown in drawing 1 is an example, if it is the generator which performs charge and 
braking at the time of moderation, and a car which has an exhaust air brake system, can apply control of this operation gestalt and can 
acquire the same effectiveness. 
[0034] 

[Effect of the Invention] Regeneration energy is efficiently securable, operating an exhaust-brake function and a regeneration 
generation-of-electrical-energy function with sufficient balance, and operating an exhaust brake to suitable timing in the hybrid car 
which has an exhaust-brake function and a regeneration generation-of-electrical-energy function, according to this invention. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the configuration block Fig. of HV car which has a control device concerning the operation gestalt of this invention. 
[Drawing 2] It is a flow chart explaining actuation of the exhaust air bulb of the control device concerning the operation gestalt of this 
invention. 

Prawing 31 It is an explanatory view explaining the relation between the vehicle speed and the current generated at the time of a 
regeneration generation of electrical energy. 

Prawing 41 It is a flow chart explaining actuation of an exhaust air bulb for the control device concerning the operation gestalt of this 
invention to perform efficient charge. 
[Description of Notations] 

10 A hybrid (HV) car, 12 power division device, a 22 HV dc-battery, 24 inverter, the 26 dc-battery ECU, the 28 engine ECU, 30 
MGECU, 32 HVECU, 34 accelerator pedal, 36 brake pedal, 38 shift lever, 40 speed sensor. Internal combustion engine (engine), 12b 
An exhaust air bulb, 14 A motor generator (MG), 14A Motor, 14B A generator, 16 A wheel side, 18 A reducer, 20 
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[Drawing 1] 
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